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Dipole Ring Parameters

Par ameter Vaue

Reference Momentum 250 MeV/c
Number of Half-Cells 4
Bend Angle per Half-Cell 90°
Ring Circumference 3.8m
Number of RF cavities 4
RF Gradient 40 MV/m
Absor ber Pressurized H,
Hardedge Dipole Field 26T
Straight Length per Half-Cell 40 cm
Dipole Radius of Curvature 31.8cm
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Half Cell Geometry Description

Based on a Sketch
_______ from A. Garren
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Using TOSCA

+ Hard edgefield calculations for the Garren-Kirk Dipole Ring have
shown promising results.

= Itisessential to examinethering using realistic fields that at |east
obey Maxwell’ s equations.

¢ Toscacan supply fields from a coil and iron configuration.

= We can use the program to supply afield map that can be used by
|COOL and GEANT.

¢ Toscalitsalf can also track particles through the magnetic field that it
generates.

= Thisalowsusto avoid the discretization error that comes from field
maps.

Dipole Cooler Ring
8/26/2003 Steve Kahn Page 4



Tosca Model

+ [or the ease of calculation we are modeling the dipole
magnets by its coilsonly. This may not be the way we
would actually engineer the magnet if we actually built it.

= Thefield can then be calculated from a Biot-Savart
integration directly. No finite-element mesh is necessary

If iron is not used.
¢ There are limitations in the Tosca tracking.

= Toscapermitsonly 5000 steps. Thislimits the step size
to ~0.5 mm. This may limit the ultimate precision.

Dipole Cooler Ring
8/26/2003 Steve Kahn Page 5



Finding the Closed Orbit

*  Weknow that the closed orbit path VS DR T et anson - somen
must be in the xz plane and that it must i B *
have X =0 at the x-axis from \
Symmetry. 5w
= We can launch test particles with T
different X -
» Thefigureson the right show X, Ta e e
VS. DXgp and X4 VS DX'gg
e Where Dx,,and Dx', are the -
: 9 90 Xgat VS DX
Varl abl e dlf)fererlces after 900 563 t D siart . x50 y = 25.45703x2 + 34.62725x + 55.05569
advance.
o Wefind that the best starting £ ]
values are
¢+ Xgay=55.03362 cm for Dxg, ws| "
¢ Xg:art:5505569 cm for Dxlgo 515—0.1 008 006 004 0.02 0 0.02
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Closed Orbit

Closed orbit trajectory
for 250 MeV/c mstarted
at x=55.02994 cm.

Note that thereis
curvature in region
between magnets since
thereis still asignificant
field.
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Non-Closed Orhit

Dipole Cooler Ring
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Started muon at -2 cm

from closed orbit. All
other parameters the
same.
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Field Along the Reference Path

* Figure shows B, along By along path |
the 250 MeV/c reference
path. we . % F
= Thebluecurve 2

Indicates the field 20000
fromthe Toscafield 15000

map 10000
= Theredcurveisthe o
hard edge field.
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¢+ Notethe-0.5T field In
the gap mid-way between
the magnets.
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Calculating Transfer Matrices

+ By launching particles on trajectories at small variations
from the closed orbit in each of the transverse directions and
observing the phase variables after a period we can obtain
the associated transfer matrix.

= Particles were launched with
edx=21mm
edx' =10 mr
edy=21mm
edy'=x£10mr
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90° Transfer Matrix

¢ Thisisthetransfer matrix for transversing a quarter turn:

édxii & 0.29145 31.965 0 0 dédx, 0
& 4 & (6., ol
dxd Z- 0.0287 - 0.289 0 0 uéixg@
&yli & 0 0  -0.18336 52.9949 Uddy,
Ty & O 0  -001823 - 0.1853paysh

¢ This should be compared to the 2x2 matrix to obtain the twiss
variables:

écosm+a sinm bsnm
g gsinm cosm-asian
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Twiss Variables Half Way Between
Magnets

————
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